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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can make an aseptic condition space where the request was 
closed in detail about sterilization equipment, and relates to the portable-type sterilization equipment 
which can sterilize efficiently safely. 
[0002] 

[Description of the Prior Art] When making into an aseptic condition food storages, such as package 
equipment used for the package of medical facilities, such as an operating room, food, etc. or rice, 
wheat, and an soybean, etc., it is required to use the equipment which is efficient and can sterilize such 
closed space safely. In such a case, as the sterilization approach used, it is important that it is the dry- 
type sterilization approach, for example, the approach of irradiating radiations, such as the approach and 
gamma ray using germicides, such as ethylene oxide gas, and an electron ray, etc. is learned. 
[0003] Many germicide itself which uses the sterilization approach using germicides, such as ethylene 
oxide gas, has toxicity. Therefore, consecutive processing is difficult and there is also a possibility that a 
germicide may remain in a processed material, further. 

[0004] There is no possibility that a **** sterilization factor when said germicide is used for the 
approach of irradiating radiations, such as a gamma ray and an electron ray, may remain. However, the 
mechanical strength of a processed material is reduced by radiation irradiation, or when goods are resin, 
resin carries out decomposition etc. and there is [ **** / generating an offensive odor ] a trouble of 
discoloring (refer to JP,3-73309,B). Furthermore, since the full-time person for treating large-scale 
equipment and a large-scale radiation is needed, a problem is in versatility. 
[0005] The approach using the plasma as the sterilization approach which can solve the technical 
problem which these conventional technique has is learned (JP,5-229530,A). This approach irradiates an 
electromagnetic wave at the energy conversion object which consists of a multiple oxide, considers as 
the plasma state to which the excited energy conversion object, rare gas, etc. were contacted, and 
contacts the rare gas which became plasma-like on the sterilized body. The approach using this plasma 
has deteriorating [ little ] the goods which were safe, and could sterilize processed materials, such as 
wrapping, easily, and were sterilized, and can be called outstanding approach, this invention persons 
advanced examination about the approach of using the plasma, and performed a header and application 
for the high sterilization approach of safety which can be enforced with previously more small 
equipment (JP,8-168516,A). This invention is application of the sterilization approach, applies the 
approach to the space of arbitration, and relates to the suitable equipment for making desired closing 
space with a sterilization booth. 
[0006] 

[Problem(s) to be Solved by the Invention] That is, further, it becomes independent, and it is movable 
and the purpose of this invention has a configuration in the sterilization equipment which can make the 
closing space of arbitration, such as a medical facility, package equipment, and a food storage 
warehouse, with a sterilization booth and which it is safe, and it is rare to deteriorate a processed 
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material, and can perform reliable sterilization efficiently in a short time, and offering simple portable- 
type sterilization equipment. 
[0007] 

[Means for Solving the Problem] This invention is the portable-type sterilization equipment adapting the 
atmosph eric pressure plasma . The portable-type sterilization equipment of this invention The plasma 
generator winch is the portable-type sterilization equipment for supplying the sterilization factor 
generated by the plasma generator to a desired sterilization booth, and is made to generate the plasma in 
atmospheric pressure, The sterilization factor feeder which conveys the sterilizat ron^ 
tne plasma trom this plasma generator to a desired sterilization booth, It is characterized by having the 
pressure regulator which makes the pressure in this sterilization booth positive pressure, and the exhaust 

air p rocessor ^ i^separates and processes thlfstgn l^ stenTlzatityn » 

booth! 

[0008] It is desirable on sterilization effectiveness to have the bomb which supplies carrier gas, such as 
i nert_g as. to said plasma generator in this portable-type sterilization equipment. Moreover, the 
sterilization factor feeder which conveys a sterilization factor to a sterilization booth can be chosen from 
simple equipments, suc h as a pump and a compressor,. and can also be used. 

[0009] Furthermore, in this portable-ty^sterilizatioh equipment, it is desirable from a viewpoint of the 
ease of conveyance that all configuration members, such as a plasma generator, a sterilization factor 
feeder, a pressure regulator, and an exhaust air processor, are arranged in the frame of working. 
[0010] In the portable-type sterilization equipment of this invention, the sterilization conditions which 
are equal to a clean room simply can be attained by connecting with the sterilization booth of arbitration 
by supplying the sterilization factor generated by the plasma generator to a sterilization booth, and 
filling the inside of a booth for a short time by the sterilization factor. Furthermore, since it can exhaust 
into atmospheric air after incorporating the exhaust air from this sterilization booth in equipment and 
processing safely, it can be used in the location of arbitration and has the advantage that there is no 
constraint of an installation. 
[0011] 

[Embodiment of the Invention] The gestalt of the operation of this invention to the following is 
explained to a detail. 

[0012] A pulse voltage is used for the plasma generator made to generate the plasma under the 
at mospheric p ressure used for the sterilization equipment of this invention in order to generate electric 
field, and it has the function to make some mixture [ at least ] of a gas and a liquid ionize. In the 
sterilization equipment of this invention, it is the description to contact the sterilization factor which was 
made to ionize the mixture of this gas and liquid and was obtained to a processed material, and to 
sterilize. 

[0013] Drawing 1 is the outline sectional view showing one mode of the portable-type sterilization 
equipment of this invention. The portable-type sterilization equipment 10 is equipped with the plasma 
generator 12, and the pipe for supplying the raw material of st erilizati on factors, such as carrier gas and 
hydro gen peroxide solu tion, here is connected. From an inlet 14, carrier garm^Topen a SullTlTS^wiBe^ 
may introduce the compressed air supplied from the compressor which is not illustrated, and may supply 
it by changing from the carrier che mica Lcylinder 18 fill ed up withjh einert gas arranged in equipment, 
and adjusting a bulb 20. The sterilization factor generated with the plasma generator 12 is supplied to a 
desired sterilization booth (not shown) through the sterilization factor feeder 22. In order to supply 
smoothly, the pump is arranged at the sterilization factor feeder 22. 

[0014] The e xhaust air after being us ed in the sterilization booth is exhausted into atmospheric air from 
an exhaust port 30, after being collected in the portable-type sterilization equipment 10, introducing a 
part by the bulb 25 to the e xhaustgas processor 28 and an injurious ingredient's being removed from the 
exhaust air recovery opening 24 equipped with the pump for suction b ^jactivated carbon treatme nt etc. 
there. Moreover, since reuse is presented with a part as carrier gas, after removing excessive moi sture 
from the conveyance pipe 32 through a dehydration device^47itrslntroduced again to a plasma 
generator 12. 
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[0015] Drawing 2 is the outline sectional view showing an example of the atmospheric pressure plasma 
generator 12 used suitable for the portable-type sterilization equipment 10 of this invention. With the 
q uartz covered electrode 36 and a metal electrode 37, the t ubed earth electrode 38 is constituted, the rocL 
like me tal electrode 40 is arranged in the abbreviation center section of the tubed'earth electrode 38, and\ 
a hrgtr^oltage electrode is constituted. By impressing an electrical potential difference, electric field are 
formed between this earth electrode 38 and high voltage electrode 40. Introductory tubing (pipe 42) of 
the mixture of aj as or a gas, and a liquid and introductory tubing (pipe 44) of the mixture of a gas and a 
liquid are arranged here. 

[0016] Although the pi£e42 is not illustrated, it is^^ctedjAdth the^ourcejofsuggly of a direct gas 
again through the nebuHzer^^filled liquids, such as hydrogen peroxicle~solution. Moreover^* / 
although the pipe 44 is not illustrated, it is connected with the gaseous source of supply through the * 
nebulizer which filled liquids, such as hydrogen peroxide solution. 

[0017] In carrying out direct ionization of the mixture of a gas and a liquid, it supplies the mixture of the 
shape of a fog which lets a gas pass to the nebulizer which filled liquids, such as hydrogen peroxide 
solution, and is acquired into electric field from a pipe 42. At least a p artio nizes the gas which passed 
thro ugh betwe en an earth electrode 38 and high voltage ^^trpges^, and it forms a sterillzaS SaY^^r, 
Infills case, a pipe 4Ti?noni^ 

a gas and was subsequently ionized, and a gas and a liquid, the gas for ionization is introduced from a 
pipe 42, and it introduces the mixture of the shape of a fog which lets a gas pass to the nebulizer which 
filled liquids, such as hydrogen peroxide solution, and is acquired from a pipe 44. At least a part ionizes 
the gas which passed through between an earth electrode 38 and high voltage electrodes 40, it is mixed 
with the mixture of the shape of a fog supplied from a pipe 44, and this ionized gas forms a sterilization 
factor. 

[0018] The high voltage electrode and earth electrode which are used for corona discharge etc. can be 
used for the generator of such electric field as it is, and the thing of a high voltage electrode and an earth 
electrode by which one of front faces is covered with the solid dielectric can be used for it at least. In 
addition, although there is especially no limit in a solid dielectric, the layered product of polyester, such 
as ceramics, such as a quartz, and high PARON rubber, polyethylene terephthalate, etc. can be used, for 
example, both [ moreover, ] a high voltage electrode 40 and the earth electrode 38 — although ~ it can 
also be a metal electrode. 

[0019] Moreover, especially a limit can be suitably determined as the number and configuration of the 
high voltage electrode 40 and earth electrode 38 of the atmospheric pressure plasma generator 12 by it is 
necessary how many mixture of the gas or gas which there is not and passes through the inside of the 
generated electric field, and a liquid to make ionize. For example, when there are many flow rates of the 
mixture of a gas or a gas, and a liquid In the approach of ionization How to let the mixture of a gas and a 
liquid pass in electric field, and to make said some of mixture [ at least ] ionize, There are a gas which 
mixed the mixture of the gas which made at least the part obtained through a gas in electric field ionize, 
a gas, and a liquid out of said electric field, and at least the part ionized, and a method of obtaining the 
mixture of a liquid. 

[0020] For the purpose which makes the gas used as the raw material of these sterilization factor, and a 
liquid ionize at a rate more than fixed, it can adjust so that the residence time in electric field may 
become long, and as the means, two or more high voltage electrodes and earth electrodes can be 
prepared in juxtaposition, or at least one side of a high voltage electrode and an earth electrode can also 
be made into a band-like configuration. Moreover, in order to prevent local discharge and to enlarge 
surface area of a high voltage electrode, a projection, irregularity, etc. can also be prepared in an 
electrode. 

[0021] In the atmospheric pressure plasma generator used for the sterilization equipment of this 
invention, it is appropriate for each rate of rise of a pulse voltage for generating a sterilization factor that 
it is in the range of O.OlkV/ns - lOkV/ns. There is an inclination for the sterilization effectiveness to also 
fall [ the rate of rise of a pulse voltage ] in ns in less than 0.0 lkV /. Although there is no bad influence in 
the sterilization effectiveness even if the rate of rise of a pulse voltage exceeds ns in lOkV /, electrical- 
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potential-difference generating becomes difficult. 

[0022] The range where the rate of rise of a pulse voltage is desirable is the range of 0. lkV/ns - IkV/ns. 
[0023] Moreover, it is appropriate for the pulse width of the above-mentioned pulse voltage that it is in 
the range for 10 to 9 seconds - 10 to 1 second. Although big effect does not have pulse width in the 
sterilization effectiveness, the pulse width which can be oscillated is the above-mentioned range. The 
range where pulse width is desirable is 10 to 8 seconds - 10 to 6 seconds. 

[0024] It is appropriate for the peak voltage of a pulse volt age that it is in the range of lkVp-lOOkVp. 
When peak voltage of field strength is small in lesslhanTTeVp and peak voltage exceeds 100kVp(s), 
there is a problem of the need of enlarging equipment coming out. The range where peak voltage is 
desirable is 8-50kVp. 

[0025] It is suitable for the frequency of a pulse voltage that it is the range of lHzj^iOOkHz. If 
sterilization effectiveness falls and a frequency exceeds 100kHz in less than lTlz, the 'temperature of the 
gas within electric field will rise sharply. The range of the range where the frequency of a pulse voltage 
is desirable is 50Hz - 500Hz. 

[0026] The gas used as the raw material which passes electric field within an atmospheric pressure v ✓ 
plasma generator for ionization mixture generating which is a sterilization factor is a gas which can be X 
ionized in the aforementioned electric field. As such a gas, oxygen^nitro&en, rare gas (an argon, helium, ]) 
and neon), hydrogen, air, etc. can be mentioned. Whe n using air , the compressed air incorp orated I 
through tiie compressor out of atmospheric air can be useddire ctly. Moreover, rare gas may be used, and 
especially, since it is easy to ionize an argon and it is excellent in cost, it is desirable. Moreover, helium 
is desirable from a viewpoint that ionization tends to become continuous. Rather than helium, with air, 
since the handling under near and atmospheric pressure is easy, specific gravity can use especially an 
argon more suitably. Moreover, two or more sorts of the above-mentioned gas can also be mixed and 
used together. ^ 
[0027] Moreover, a liquid can be the mixture of water, hydrogen peroxide solution, a peracetic acid, a "i \ 
peracetic-acid water solution, ethanol, ethanol, and water etc. 

[0028] When using hydrogen peroxide solution, from a viewpoint that it is marketed and acquisition is 
easy, it is suitable for the concentration of hydrogen peroxide solution that it is the thing of 50% or less 
of hydrogen-peroxide concentration. In the concentration not more than it, in consideration of ^ 
sterilization conditions etc., commercial hydrogen peroxide solution can be diluted with water, and\: 
concentration can be adjusted suitably. However, when the sterilization effectiveness is taken into j/ 
consideration, it is desirable to use 1% or more of hydrogen peroxide solution. 
[0029] The nebulizer which it is desirable that it is fog-like as for the above-mentioned liquid, and has 
.connected the fog-like liquid with the source of supply of a liquid can be generated by letting the above- 
' mentioned gas pass as carrier gas. Moreover, a fog-like gas can be generated also by carrying out 
bubbling of the carrier gas to these. Moreover, gaseous [ a part of] can be made into carrier gas, and it 
^can prepare also by mixing with the remaining gas the foggy object obtained by the gas and carrier gas. 
[0030] Although there is especially no limit, it is appropriate for the rate of a gas (all gases also 
containing carrier gas), and a liquid to consider as the range of lmg - lOOmg per 11. of gases from a 
viewpoint called pressure to discharge continuation and a processed material. 

[003 1] Furthermore, as for the particle diameter of a foggy object, it is desirable to consider as the range 

of about 5-3000 micrometers from a viewpoint called partial discharge prevention. 

[0032] The mixture of the gas or gas which passes the inside of electric field, and a liquid needs for at 

least a part to ionize and to form a sterilization factor like the above. Then, a number, a configuration, 

etc. of the electrical potential difference switched on for the flow rate of the mixture of a gas or a gas, 

and a liquid and electric-field generating and the amount of currents (power), and an electrode determine 

suitably that the mixture of a gas or a gas, and a liquid can ionize at least a part. Moreover, as for gas 

pressure, it is desirable from actuation being easy that it is us ually near atmospheric pressure . 

[0033] Below, the process of the sterilization processing by the portable-type sterilization equipment 10 

of this invention is explained. 

[0034] The portable-type sterilization equipment 10 of this invention is used connecting with a desired 
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sterilization booth, and if it is the closed space, it is applicable as a sterilization booth. Specifically, food 
storage sheds, such as a clean room which has arranged medical facilities, such as an operating room, 
food packing equipment (what was closed), or them, rice, wheat, and beans, and well-known chambers 
are mentioned. 

[0035] Two predetermined openings are prepared in this sterilization booth, and each is connected with 
the sterilization factor feeder (feed hopper) 22 of the portable-type sterilization equipment 10, and the 
exhaust air recovery opening 24. 

[0036] Then, the plasma generator 12 of the portable-type sterilization equipment 10 is operated, and the 
sterilization factor obtained by ionizing the mixture of a gas or a gas, and a liquid is supplied in a 
sterilization booth through a feed hopper 22. In order to supply the sterilization factor of an effective 
dose, it is desirable to operate the predetermined time and the plasma generator 12 which were 
beforehand set up from the ionization mixture generative capacity of a plasma generator 12, and to start 
sterilization processing after that. 

[0037] Moreover, before^starting the sterilization processing in a system, steam can also be poured and 
sterilized in sterilization equipmenfan3/or a sterilization bootBTWhenljuppIy^ outside 
of sterilization equipment, it is desirable to form the filter 46 for sterilization as shown in the 
introductory path of steam at drawing 1 so that the sterilization condition in a system may not be 
checked. 

[0038] By filling a sterilization factor in a sterilization booth, sterilization processing is performed by 
contacting the sterilization factor with which the processed material arranged the ambient atmosphere in 
a sterilization booth and there is filled in a sterilization booth. 

[0039] Here, the supply time amount of a sterilization factor, the pressure in a sterilization booth, etc. v 
are controlled, and the time amount and the conditions that the interior of a sterilization booth contacts a 
sterilization factor are adjusted. When the reservoir of sterilization factor sufficient in a sterilization 
booth is made, as for the residence time in a sterilization booth, desirable sterilization processing 
sufficient by the 30-second Hazama grade can be performed more than for 15 seconds. 
[0040] As for the inside of a sterilization booth, at this time, it is more desirable than atmospheric 
pressure to operate it, as it will be in a pressurization condition (it is the positive pressure to a maximum 
of 1 atmospheric_pge_ssure from atmospheric pressure) a little from a viewpoinrthartfi^tOTliHHoBr 
effectiveness can be heightened. Therefore, it adjusts so that the pump arranged at the feed hopper 22 
connected with a sterilization booth may be operated and the atmospheric pressure in a sterilization 
booth may be held in the predetermined range. 

[0041] Thus, as for the inside of a sterilization booth, it is a little preferably more desirable than 
atmospheric pressure from a viewpoint of improvement in the sterilization effectiveness a pressurization 
condition (in this invention, the condition of having considered as the pressurization condition a little 
than this atmospheric pressure is called a positive pressure condition), for example, 2 - 10mmH2 O, and 
to process as a fine pressurization condition about 2.5 - 5mmH2 O (positive pressure) aTmen&oned 
above. Moreover, it becomes easy by making the inside of a sterilization booth into positive pressure to 
maintain an aseptic condition in a sterilization booth. 

[0042] Although there is especially no limit as long as the ingredient which constitutes a sterilization 
booth fills a demand of physical properties, such as airtightness and ozone resistance, metallic materials, 
such as SUS304, a rigid resin ingredient, a ceramic, etc. can be suitably mentioned from a viewpoint of 
reinforcement, endurance, and acquisition ease. 

[0043] After supplying predetermined time and sterilization gas and completing sterilization processing, 
the bulbs 23 and 25 of a feed hopper 22 and the exhaust air recovery opening 24 are shut, and the 
condition can be held until the concentration of the sterilization factor in a sterilization booth declines 
and sterilization nature is lost. 

[0044] After processing is completed, sterile Ayr filtered with the filter 46 for sterilization is introduced 
in a sterile sterilization booth, collecting from the exhaust air recovery opening 24 the exhaust air with 
which the sterilization factor in a sterilization booth remained, the residual gas in a sterilization booth is 
made to permute, and a sterilization process is ended. 
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[0045] After decomposition processing of the harmful matter, such as ozone, is carried out by the 
exhaust gas cracking unit (exhaust air processor) 28, exhaust air of the gas collected from the inside of a}) 
sterilization booth after completing sterilization processing is discharged to the open air, in order to r 
reduce the effect on the environment by the sterilization factor which remains during exhaust air. 
[0046] Although it is discharged to the open air after a part is processed by the exhaust gas cracking unit 
(exhaust air processor) 28, without discharging all exhaust air with which this sterilization factor 
remains, the exhaust air with which a sterilization factor remains can form the migration tubing 32, can 
transport those part or all to a plasma generator 12 from a sterilization booth, and can also be reused. 
Thus, it is desirable from a viewpoint of an environment and processing effectiveness to circulate 
through and reuse the exhaust air with which a sterilization factor remains. 

[0047] It can consider as the small portable-type sterilization equipment which can move smoothly by 
being compact by arranging each component of the portable-type sterilization equipment 10 of this 
invention in one frame, for example, the box of the metal equipped with the wheel of a portable type, or 
the product made of resin, as shown in drawing 1 . 

[0048] connecting with a desired sterilization booth according to the portable-type sterilization 
equipment of this invention » simple - It has the advantage that the location which can perform 
sterilization processing can choose it as arbitration, by arranging it not only being able to form a clean 
room, but a processed material sterilizing in a container using the well-closed container which can form 
suitable closing space. Here, although there is especially no limitation in the processed material arranged 
in a sterilization booth, it can be suitably used, for example to medical ingredients, such as a catheter 
and a hypodermic needle, and the wrapping of those, food, a drink, drugs, its wrapping, etc. 
[0049] There is especially no limitation also in the bacteria which can sterilize. If the portable-type 
sterilization equipment of this invention is used, bacilli, such as Escherichia coli (E. coli), Salmonella 
typhi (Sal.typhi), a Bacillus subtilis (B. subtilis), Staphylococcus aureus (Staphylococcus.aureus), and 
Aspergillus nigre (Asp.niger), can be sterilized, for example. 

[0050] The portable-type sterilization equipment of this invention is small, movable, and since it can be 
the ambient atmosphere inside a desired sterilization booth in a sterilization condition by not heating on 
few pressurization conditions which are ordinary temperature, it can be attained in the location of a 
request [ expensive equipments or great energy, such as a pressure-resistant chamber and heating 
apparatus, ] of ****** and the space which is efficient and has reliable sterilization conditions. 
[0051] Moreover, although the portable-type sterilization equipment of this invention is used connecting 
with the space (sterilization booth) where the request was closed, since it does not need the after 
treatment of the sterilization factor emitted into atmospheric air as it is, without contacting a processed 
material in using it for sterilization of the processed material of an overlarge, for example, soil, the sand 
of a sandbox, etc. to the sterilization factor to generate, it is applicable also to an open part. In this case, 
the exhaust air recovery opening 24 is closed, after it inserts the pipe tip of a feed hopper 22 in soil, 
sand, etc. which sterilize at the predetermined depth, operates equipment and should just perform 
sterilization processing. 
[0052] 

[Example] An example explains this invention further below. 

(Example 1) Sterilization processing in the chamber of aseptic package equipment was performed using 
the portable-type sterilization equipment 10 shown in drawing 1 . Drawing 3 is the schematic diagram 
which expressed the chamber 50 interior with the chamber 50 which has arranged aseptic package 
equipment 48 for the condition of having connected the portable-type sterilization equipment 10, as a 
visible condition. 

[0053] As a sterilization chamber 50, it is stainless steel (sus304) with a thickness of 2mm, and is the 
rectangular parallelepiped of die length of 2.0m, width of face of 2.0m, and height 1.0m size, and the 
box constituted by the airtight condition was used. 

[0054] Moreover, under the one wall surface of a chamber 50, the opening 52 for introducing a 
sterilization factor is formed, and it connects with the feed hopper 22 of the portable-type sterilization 
equipment 10, and has the opening 54 for exhaust air connected with the exhaust air recovery opening 
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24 of the portable-type sterilization equipment 10 above the same wall surface. 

[0055] The mixture of a gas (a part for 02 and amount-of-supply/of 4001.) and a liquid (35%H2 02) was 
further supplied to mixing of a gas and a liquid in electric field from the pipe 42 using NEPURAIZA, 
using a high-voltage square wave pulse generator (the peak voltage of 18-20kV, a wave: square wave, a 
frequency: 240Hz - 328.5Hz) as a plasma generator 12. Moreover, the consumption of a liquid was 300 
g/hr. 

[0056] First, after operating a plasma generator 12 for 15 minutes and storing a sterilization factor in a 
chamber 50, When the pump with which the feed hopper 22 was equipped was worked and the pressure 
in a chamber 50 is set to 2.5mmH(s)2 O, Supply is suspended, and sterilization processing was started, 
making as [ exhaust / the bulb 25 of the exhaust air recovery opening 24 / open wide and ], and adjusting 
the pressure in a chamber 50 to fine positive pressure (2.5 - 3.5 mm/H2 O), when set to 3.5mmH2 O. 
[0057] By supplying a sterilization factor for 30 minutes, when the restoration package equipment 48 
arranged to its interior in a chamber 50 contacts an internal sterilization factor, sterilization processing is 
performed. After supplying a sterilization factor for 30 minutes, in order to attenuate a sterilization 
factor, after ending sterilization down stream processing, sterile Ayr obtained through the sterile filter 46 
is supplied to a chamber 50, the pump of the exhaust air recovery opening 24 is operated, and the gas 
which remains in a chamber 50 is collected. 

[0058] It is discharged into atmospheric air after removing the sterilization factor in which the exhaust 
gas collected from the inside of a chamber other parts and when processing was finally completed and 
sterilization processing was completed although a part of collected exhaust gas was again sent to the 
plasma generator 12 with the circulation pipe 32 during sterilization and it was reused remains in 
exhaust gas with the exhaust gas cracking unit (exhaust air processor) 28, harmful ozone, etc. 
[0059] In this example, polyester film is cut in the shape of a strip of paper as a test piece for the check 
of the sterilization effectiveness. He is the spore child (endspore) of a Bacillus subtilis (bacillus 
SUBUCHIRISU: B. subtilis) per [ 1x106 ] one piece to this part. Make it adhere so that it may become 
an individual, and forcible contamination is carried out. Each partial (a) - which shows this test piece in 
drawing 3 of a chamber inside and restoration package equipment 48 (h), Namely, it sticks on (a) bag 
supplying section sucker (right-hand side), the (b) gripper, (c) disk top face (center), (d) disk inferior 
surface of tongue (side face), (e) open bag mouth measure, (f) restoration nozzle lower part, (g) hopper 
side face, and (h) cooling seal bar side face. After sterilization processing, the parts concerned were 
collected by the aseptic condition and number of microorganism was measured. 
[0060] The number of microorganism which remains in each test piece stuck on the processed material 
after sterilization processing was computed by the following approaches, and the measurement result 
was shown in the following table 1. 
[0061] 
[Table 1] 
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[0062] The evaluation approach (the number inspection of residual spores) 

It stirred after 1 -hour immersion to 10ml of physiological salines containing 0.2% Tween 80 (Tween80: 
a trade name, Tokyo formation product made from Industry) of surfactants which sterilized the 
processed material with which the sterilization trial was presented, and the residual spore was extracted. 
The obtained residual spore extract was cultivated at 35 degrees C for 72 hours using the standard agar 
medium. The residual spore per one piece was computed after culture from the colony count which 
appeared. A result is shown in Table 1 . In addition, among Table 1, the unsettled article did not perform 
sterilization processing, but left it in the same time amount ordinary temperature, and the number of 
residual spores was 1.0x106 (the number of spores / piece). 

[0063] In the measurement actuation by the conventional method, by not detecting a viable cell but 
using the portable-type sterilization equipment of this invention, the desired sterilization ambient 
atmosphere was formed and sterilization processing of the processed material arranged in a chamber was 
completely attained by each from each test piece so that clearly from Table 1. 
[0064] Since several hours are required and the danger of the drugs residual for sterilization always 
follows when usual ethylene oxide gas is used for comparable sterilization processing, the portable-type 
sterilization equipment of this example is efficient, and it turns out that reliable sterilization processing 
can be attained. 
[0065] 

[Effect of the Invention] According to the portable-type sterilization equipment of this invention, the 
effectiveness that the closing space of arbitration, such as a medical facility, package equipment, and a 
food storage warehouse, can be made with a sterilization booth and that it is safe, it is rare to deteriorate 
a processed material, and reliable sterilization can be performed efficiently in a short time is done so. 
Furthermore, and the portable-type sterilization equipment of this invention is movable, and its 
configuration is simple. 



[Translation done.] 
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